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(54) [Title of the Invention] Method of Detecting Microorganisms 
(57) [Abstract] 

[Problem] Provide a method of detecting microorganisms included in a fluid quickly and with high sensitivity. 
[Means for Solving the Problem] In a method of detecting microorganisms, a method of detecting 
microorganisms comprising the steps of: (1) passing a fluid using a membrane; (2) immersing the membrane in 
a liquid culture medium and cultivating microorganisms captured in the membrane; (3) concentrating the 
culture; (4) extracting the microorganism's DNA from the concentrated culture; (5) carrying out PCR using the 
extracted DNA as a genetic template; and (6) detecting the PCR product obtained above. 
[Selected Drawings] None 
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im^jn) ] 

(1) iiKtffll)Ta<*t Mtna, 

.(2) iaKt)S<$t&*icis»u . s{ iaiiic«»r ftfe«t4ttt js« t ? IS, 

(3) ts««5tMiaitiis> 

(4) aSltSSJUZ^ ii«!«4?J!)Ci) D NAtttitit I IS, 

( 5 ) fflM L D N A t as b 7 P C R 1 11261- Z IS, 3? J; 2* 

(6) imft.;fePCRi»t«jair?ia 

tS4:>«824!t»o)4tai^». 10 
[ a >t Ji 2 ] 

fileiSCnQQV. #>ift*: jaigt'J>Xt2iatSt>Sl5KJSll2«!<?):5ft. 

[a^ms ] 

SulElSCZ) C3Vit?tgSi^^*fr, 5itS»iJ24it^-?iP>iaSjKJl1**.IS2lei!!<?) 
C bI « Jl 4 ] 

fflie«!i^tif:SSt;fcttJi®-?3^3iS5KJai . 2*fett3ietS!<<):5)S. 

[ §1 Jl 5 ] 

fiie jilSc?)JLa}firo. 2~0. 45um-?iP)ZajKJHl, 2. 3*fel*4lE«t;<?)^5S. 
[ a 5K JS 6 ] 20 
III2IS(5) C3ifit?PCR}t]^. ^tlYtlie5'J§^l3Tfd;&fiE5iJS#2CytvttL?mS 

ffi9y» i^a? 2Sffl<?>7-=7'r Y-tfflDTHJstti^asKjai . 2> 4 * 5 ieik 

[ a JS 7 ] 

S5iElS(5) IC?rit?PCR»f. ^*lYtlE9"JS-^4?yj;6fE5y#^5lC/Tv^^l3m» 
E5iJ»i4«^ 2aP07'7'rY-. *;fe.tt^iLYtlE5'JS^4JifJ:&fffi?y§^6lCyTvr^L 

zmSE5y;t^ ^ « ^ 2iis<?)7-7 Y- 1 rauTHJsrtii ajKJS 1 . 2, 3. 4**.tt 

luieifi (6) ic?irit?«{Ht^. 7^■□-7ir;^tffll)3la3*S)*fettA'f7";^'r^r 30 
-'y 3 y 7 y n ^ ^ nmt tiimmik} . 2. 3. 4, 5. e t ^ai timQum. 

[asKJM9 ] 

s?ii5ai^t^a«:* ? asKJi 1 > 2. 3, 4, 5. 1 1 k.ttit&Vi<!>i5^ 

[ a Jl 1 0 ] 

[ a js 1 1 ] 

f(iieMaitiiiK5a^tS!l>glJf*;fettJg«ftli-?iMaiKJSlOiell!<?)^j*. 
[a>ltJl 12] 40 

3uie«ft^«»ftf ««SA*;£.ttifi#«ftAJt?i?)?a5KJii ^^imG>15m. 
[0001] 

[ 0 0 0 2 ] 
[ «t * ci) & «5 ] 

U^. ^<i)d;7«SiaiC?irllTtt. t Z fiBflS <<) 5^ ^<tt It t 1; >C (9 C >; . «I4%1<5)>^ 
Ifet^S H V I) ? fitiiE»>l«:?-^X 3 . J&«A)f ft V04iBBBg t ^ijffl L 50 
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[ 0 0 0 3 ] 

(PseucLomono-S o-ei^uf- i noso.) «VCd;?3S5iai£l*, ffifil:^<i>1S 
[ 0 0 0 4 ] 

^k.. Ut^U5i/f^> >: < C^ft a fJ HM^^i! II > □ □ z - ^ 5 at B 1 1 U ;t . 
[ 0 0 0 5 ] 

[ 0 0 0 6 ] 

if> 7 . 

[ 0 0 0 7 ] 

- 7;i.t:':&>7<?)i 88)"RNAfie^<?)^^iiiE5UV!ifiittiicA'r7-ur'f7:-r 

^;^'Jzr3?5U;?|-fh"t7-7'fY->;bTffliilu>;cJ;'K Itifie^tJitiU, ii'tit 
if^t il~Z i)J . Q 15 m C J: , ]&BZAmXSS5U;tSa<9*^iBt1 BJ-I^WlC^ 

<9PCR)St?SfflUT5y';, 1~2mlsS(^)t>7•;^u^^^Ufflt?^>;^»^-??=«tl. is 

t *Sft±;«t^i^g § 'J 'J y I- >IHC Jt t ? ffla * ^ llfil* ^ S )S « V © )S ^* C 
Jifflt?«^ICtt, » >i ti;fetaft±5S<?)C- < -fiPt t Z C ^ ICS I . b)f»^-Z, 91 

z . 

[ 0 0 0 8 ] 

P C R t ffl I) ^ ^ ©St* 9S:a«^M:6)S Co 11 T t . it Iti M S £ "? « II . tfe. 
t^)f«yci)fflai¥li!BJ<9 5f5S)St-9->7-;i.>:U;feSffi«i)*j|{li:5^ICTli-?tt. *^;fe< 

1 m r tl T I) « T . 
[ 0 0 0 9 ] 

rmc. iiffla©aM«^iM)S>;UTtt, tS»o^«iS>:LT^ * c-?«i8fu;fe7'h"'t7iitffl 
II. •rt:ii}cj:'>is*r*iicOzti*Hit7:J5fttffli5*i7ii7 (^^!»ffFii^;i) . ut* 

U«^fr'5.iS:5jS^ttSaVjlB®tEByU7«iait2e>:2^-?$=55ll>:il?f°1SI**^$)^ 
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[0010] 
[001 1 ] 

U^DQz-^gltD^t ^ :6)£^framtiTl) 3 (^^iftrP^CiW 2 ft J; 3 ) . Ui^U«;t^'i 

. B^g7□□z-^lf^is-^3^ 2 d;?ic«i ctt. tiJias^MDaft-fe'^* < ^ t z a 10 

?^i)ofePnigi*ffi?)o;fe. ^<?)i5z^ce> fe^^ti*. -^i^^atiftsitisic^^Ji 
cSoTJZ-icsijfe. *fean$<i>*^iiiitiB-?t^<5tsts;fe.d;)ic. tift^^^f^D 

[0012] 20 
[!|f fF^IJt 1 ] 

itf fflf 8 - 8 ? 2 5 4 ^i^« 
[?^*^lFi«^ 1 ] 

)*-A?±, 2000^7^20B, p. 65~75 

m \ Z^Q nil p. F-140~162 
[^^iHSF^iW; 3 ] 

«SC>'5'-.fStl4^2fl2lB.P. 87-107 
[0013] 

[f!8B*fr8 5*UJ;7^tZISSi] 

rzc-^tifi$)>;t-Z. >:<ic< *f!Hflti, M a ^ 13: ili ^ ¥ li it* ci) $f a e y © m ft C 

[0014] 40 
[llSitB)*t?;fe(!;)©¥®] 

[0015] 

(1) jantfflD-zjjiftt utiia. 

(2) jaiIt)SfttS«!lc5Sa U > ^ JiKlC«etti;fe«!!(^*»t JSftt 3 IS, 50 
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( 3 ) taftt&t asit ? IS. 

(4) 5SaSJ§««B » m«iat»<{> D NAtfflait Z IS, 

(5) }*a4UfeDNAtSS^UTPCRtllli6t?lS, 3ifJ;C# 

(6) *mti;fePCRjtiBJt«iilt?Ifi 

[001 6 ] 

[ 5g as (9 S 16 9 ff? « ] 

[0017] 

*WiBBScsyuT. r jgj ^ is . jfifttfeaaft t liK^y© ^JLS<4)i|»Siciitc 10 
^ t iS^t ? . 

[00183 
[00193 

[ 0 0 2 0 3 

LTtt. ftYXtX, ftH. »t. EgB)9&ai, mm. l&t. »3ii. S^M^fett 20 

[ 0 0 2 1 3 

, JStt. JfiftRK. t&Sffia. tfftiBilS. t§«»IS. iS«*lg**.ttt&«nff 
[ 0 0 2 2 3 

tSSS^Vtt, ;fe>;^f3:. ILS <9 S ^ # ^ )SS S ffl SS t t U r "tt , 
□ 7- '/>> + + i--t^> - □>h"n^f>«if, 'c 7 iiny^. y^zy, /S'J^l 
atU5"'jD-;ns, 7 r 'J y . -tr7f>«y©s*s,«-^tt«> avd;^;^/*;^^^ 

[ 0 0 2 3 3 

i=f>. ^ h v-y , □>h-n^f>ass. i:7yi.n>BS, 7§z> - 7K'j?lk, 
«-^-?;?) 2 'J u ■? > , 3? X f u > , u 7 9 i/ - k © Jisas* <?> M u 
n^^lBll3^Jyt^l^/-ii^««)tial-^af>l. 

[ 0 0 2 4 3 
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>; if-? ^ . 
[ 0 0 2 5 ] 

[ 0 0 2 6 ] 10 
ft ? VUTtt. *:>:/t,l*, ?Ltt«5iA 15 «S{ U 

[ 0 0 2 7 ] 

©SiSlS-?^fflr ft;fe.JfiftJ tt. JLW, IL»«5» H aKU feiffliS tSffiJS"? 'J > 20 

X u ;fe«iiciaiRr ft 3 )S«:?ip) ? . iiiai^fl5ii*t«fi)et Uffli3t*B« u fefticft 

i4ft2JSft±;l.aBB8t«"i[rtt3;fe(y)9K'J7-=y>5i5atllli6Ufe1SC[liRrft^3fi# 
?r<fc6eMm¥fli{»<9JS«t&«t3<»tZI»lClliRtft2)fi#«yt*;fe..fflffl#«!tJ5<5Si 
iilIli?«ffl:?-ft;fe)fiftcS*ftZ. 
[ 0 0 2 8 ] 

rsiiir ftfeiia#fli%<?)«^©;fed;)ic«ffirftfe)fiftj » . ^EKtm fia t ft z 
*7<?)Sic«nst^ii«5icsiinrft*:«ciBiiRrft 3 jfift-jih^zA?'';. v<cii^^ft55 
II . 

[ 0 0 2 9 ] 

raa* feitfflai^fliiaQjsaijgj t u tk, r ;b v □ k 3f 30 

^ -7;u**ts« (DMEM) . y ymmsm. >jyitr-m. 'jytr--Dv'pm. ^ ^ 
□ -h-)fi. 7-)vm. Ay 9xm. Dv ym. >f-7;K?)^/jv*a*s«)fi, a/x (HcLm 
) O'^m^ltmr 1 2 « G ee n U'facfyy (Lei tovitz) <>> L - 

1 5Jgt)S, 5!^&fClll)Stgt)gMCDBl 53. MCDE1 5 1> MCDE1 04, 
MCDB1 31. MCDB402, MCDB201. MCDB302. MCDB1 053V 

.^^fMCDBi 1 o^yz^f'ir^tiZo ffl«j^iiit»ts^ii«iu/*iis#^tz^^ic 

7 . * «s ^* ^ fij u T !?■ u t □ - . / f X -/i. 7 * + V K ( d m s o ) . 7- □ c u 
>7 'J xfu>7yD - Ji/ . IBS > ;& ;u 3c + V ^ f ;i/ -12 ;u □ - X IS , ;(? ^i. 3c + -7 

^f;H2yi.D-X (CMC) ft J:Z/-t&B (hUAD-X^) «yt^irZC>:Z^-?9=, 40 
Cft>>(i) + »'>iailJ-K.±Mfl?UY«ilEci)t&«)S*;fe.ttSlffiSfilc^iDiric'i;i^-?$=I. 
[ 0 0 3 0 ] 

LTtt. fe^^fS:. BTM. tllBi, SiSt ^tt^tl^syt^ff'tr 14 ft I if. C ft 14 ICPR £ r 
ft7 

[ 0 0 3 1 ] 

-?^3Jir2»^ic-i%teicig88ti».ft^tzfe(y)icfliffirftfe)fi^$«>!'tst'. 

[ 0 0 3 2 ] 

rigs<?)5f *)fij ic^ffl u » ? e V u T« > dmem. vymmmm, ')yv 50 
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-m. uytr--Dv'P)&, -?>fD-h')fi, 7- urn. Ay 9 xm. d v 9m. ^ - 7 )i 

5^S«)S> «i5&fCSlll5itg«)ilMCDBl 53, MCDE1 51, MCDE1 04. M 
CDB1 31- MCDB402. MCDB201, MCDB802. MCDBI 053VJ; 

crMCDBi 1 o^vt^f-ii-i^tii. iiie<!)JSft)fi*;fettiSffi)Sc«iSg<*afJt^ 
A]Ufe^«sft^)St«fflriu>:t-??^. }tss«aw>:bTtt7'Jt!n-yu. dmso 
. y-ocu^ruD-^i', xfu>7'jzi-;u. t )v isa ^ v j- )v u - . 

C 0 0 3 3 ] 10 

. ii)fi» liJfflmstKti b^.sfiftEir^'V L Ttt. Ha * « Ha sy t^^ir li ii ? . hqjIr 

. ^Vtl?. $25«aSSStfflllT«]RUfelM5gtJillU . llaS >; I) < ^ » © li )fi« H H ^ 

(7 ^ru J - ■!r>*;fett7-D hD>t">5Jy) tSt'itn®ftilii)t»mR'm<u^CJ: 
^T^ii^i?. -k tt, «Krii;fe]la)gcti)S)aHl!i±&Jt5SADL, gfHaSSt 

C 0 0 3 4 ] 

c 0 0 3 5 ] 

« y t g c ' . 

[ 0 0 3 6 ] 

□ >1, 5iJ7-h-=|y;0Xll, 7X'^;i.=*';UXg. ^ZJ/y-^/US. 7'7XSY^t2Xg 
. □!7i/=>*^'fT*Zl. Za':7€5/Zf7l. Y7t!-7'7l$fettT'A'J<rY'f-t2Zg« 

■ 7 Is y X. m y ■ )VV ^ z:l (.C(x.r\6. i da. lusitoLnioLe).^? 30 
yv"r- 5JH?>f (CoLnctioLcjL ki^usei) . - 7^r^ - ^ (Co-n 
otiolOL » lOLt^-OLto.) . ^'JT-hDylOX • *:?r7*;UY>Z (C^yPtOC 
occus neoformoLns) . 7 7. '■^ h ^ h J. ■ 7 ^^9 X (AsP&lrfi I 

I us fumt^oLtus) ^^ttZi-^t^XfZ-^'Jz (Pneumocist 
is cai^tniOWSS^l?. 
[0037] ■ 

^<5'J;?«lffllCtt, Af;i/X - TrT^f^UX (Bo-ci I I us sufctl 

I IS) , ZKU7-KDy:(7X-A'r?r'/i> (St)"ePtOCOGGUS P Y Of 40 

enes) . ■9-;uc^7-f7/xU'!7A (SoLlmonel Iol tyPltimu^"iu 

m) , V-ll'Ety-^yzfV (SoLlmonel la b o n f o r L ) .-D- ivet^ ■ 
jLy T 'J T 4 T X (SoLtmonei la, enteritid-is) . x=yx'J+7 
(EScke^cckiOL col L) i)z.a:X^7^DI}ytX■JL^9'-^r 
4 X (StOLPIvylococGUS ePioLei^mioLcS) , X97^Dziv1i)X 

■ 7 V X (stoLPkyI ococcus oLUi^eus) if^ i.x/ V 2. - ^ t X ■ 

[ 0 0 3 8 ] 

)fi*l^^«;t •!^>7-;i/ V L Tfflll ? . ?iia«i))Stt:t t-?.T HffitfflllT )i t I U V IC J; 50 
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ttlin^^t MJS.fi . 
[ 0 0 3 9 ] 

*BBlfflS ic^y II T rx7-?->7.7-j Yti. s a 1= (?) ^ i t JiMicffi55t tt Z c c 

swt Hist ? c ^x^7?= ? . ftsy, iantttttiv, )isitts^*.«:« 10 

ICS? . ffijsttis© Jiffit u j; «[4it»t jaasiic^i 

flSicfli*-? 9= s u a?) ? So*.tt«<?) iSiitffiffl t ? c ^tn** u I). 

[0040] 

*56?BIC3y i)T> iilC^fflt? iaK>:UTtt, &mo>il&-»0. Zurm-O. 45 

Bum) ttJaT£J;tl. mWcmm(onm» ^ < ^ t ii Z ^ gg^UtSfC 

SlC3VUT^^^^a&© iSK t * >: (y)7 t J; I) U > Jil SlJl » ^ ti"?*i 5 8! iu*f! 
[ 0 0 41] 

IR)S(LP#S?)S) . 7"l-"'5«i-^7'f->)fiftJS« (GP)S#««) . V y( ^-y ■ 
4 y ■ ^ 4 V T X hm^i^m (SCDJgftJSJtt) , f 7i 7 V 3- (TGtgjIS) , 

1;^7•□ - • 7- h" '^itiJg* , r K OH • ^7- h (G P . U >KiSffi)t ( P H 7 

. 2), 'J ymmm-k^iKM ( p H 1 . i) . '^7- 1- y ■ ^^k^s^sim i p m . o)>« 
^z/cmtahusc: t fLtSimtimmmcu y f y t b < V y - }- -thinly )ti^m t 
k.ttmism^Y-^mmtiz:-)iif-?^i. tr^-t^i&n^Y t -m^^ o) &mo)V yxc 

8 CdrnWiiiH. TG««. 7-U'f>A-l-^>7a-->'3 >aH*t§«, Z a - K U X > 

[ 0 0 4 2 ] 

iiHl::^l^£^^lfe^!^^^»t^serlo:cJ;'K 5jn*iu§*ft?i5iffl®«!2Sit»0«iH2]^ 

[ 0 0 4 8 ] 

iiEJSfi^fiiffl t ztsft*sji5tt, '>« < V efflai«fliiitsiti<$«!^ V uTSffltiBSiciig 
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fettGPJ§*i5«y<?)*g«tffli)2u^tif-?3=3.:fti9Jft«ai>^a>:-rz«ei*GP5S 

^ ^ t ? 8 C D)Si$Jgje , TG)S^$^S^. 7- L/ > A - K ^ > 7 a - V a > )fi J& 

[ 0 0 4 4] 

*f!BHc9«4«J(?)«a:SjSlC3irll-?. J§«:5»tt«^ 7tfi«*^tt« «ft?i?)lC>J2^ 

ft * U II . 

[ 0 0 4 5 3 10 

. 1 2it^t*'4 24'^^»fJ:';»*UU. lffla<2)J^t«M*Sft^t3»ett. tSfti^^t 
5it^»'i24i^^>;tlU>:»»*Ull. SSt«lil0>ifa^-riJidtt. iSfti^^t 

Z4i^^tjait,z»^ictt. 24i^^©*fiftvitauT«ai^fii^itt)»j«ii«ifiii^i?)? 

[ 0 0 4 6 ] 

*f!Bfl(9«Siite<i)*titl:SSlC3rll7< «e(i?J!J9tSS;aSf* > V 2 0 ~ 3 7 t; ^ t ^ 
C>:tlf-??=1. IIBffilCJifl)-7ttiB«aSt30~35t:^-r3CVi»»tU<. S 20 

ICJyilTIStiftSSt 2 0~ 2 5 t I b II. b»U«tHJ, JSftSSttC 

[ 0 0 4 7 ] 

tgSU © - 85 1 t ^ <9 . i*aiMS*^£«- ^ II t S D^^tfr^ 7 . 

I Vk^ . «MU;feRS5»t-^TtlliRbTo?'®ie-?^ffltlC"^ff 

ft^bu^d/), JS«?i!it]t*«yicj;';ai8iti. aAvicj;';±jfttP**b, assb;feJS 

ft^ZA^DNAtiaiait^. DNA<9ffl/iSaVbTtt. ;te>Jtl3rh'Jf->X-1 00. K 
7•5/;^aB$;^^'J0/^ (SDS) syt9ffiI>g'tt9Jtfflll3DNAttill)t5sy. 30 

^5st)ifflt?c>:2^-??=z. jfliHbfcDNAi*, 7 x y - jcis^ ^7 □ □ xTv ;u A soa t 

S b T t J; II . 
[ 0 0 4 8 ] 

fISV bTiJ3^<9Ilit3^T«iai7ti;feDNAt, *^-:)gfi3^)^^%;C{)DNAie5ytltai 
b#Z7-7^Y-tfflll^|!R'K >;<iu5R£rftftii. 
[ 0 0 4 9 ] 

PCRtt. -^faDNACi)-*^^*!)^^. -^IIDNA>;7-7'fY-'i;<t)7Z-'J>7 
3yj:Z#DNA7l?'>l>X7--tflC.fe?ffl?ittDNAQ^SK^ll?-!^'fl7;K5)3ii';)gU-?i!hI. 40 
7z-'J>7SStt. a^. 7'7'fY-"i:bT«ffltI;2fUzr3?5U;*fh-<?)Stfi?SS ( 

^CiitlPCR. 1 3-431. 1 996^. («)sattfefi). 
[ 0 0 5 0 ] 

Tm CC) = 4X(%GC) + 2X(%AT) - 2n 
(%GC) : t')Zi3L'?Vtf^'¥<i)GC-^m (%) 
(%AT) :^'JZf3?9U:a-fK"t<?)ATSl(%) 

[ 0 0 5 1 ] 50 
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u^i^-?9=3. 1 ^<i)PCRfflSJ&JS + c Zffl>«.±07'7^ fe>:^«ri 

«I<?)SaiC>4t?7*7'fY->:g«<?)IB]ac54t?7^7'fY-tIBIitC^raUT, PCR 
[ 0 0 5 2 ] 

iilEPCRiuffii)l7-7^Y-(i)E5iJf3:« feV^lfJ> SS*;fettiaBffilC?rUT<*^?raT 

;fef3;lH®C3VllT<*^til. J^o!HSfi!]5!5tfi^ V b Ttt. RN AJ!te^^fr»* b U. 
T-T^Y-'iibTSfcii^SffiJ'Jtt. -Sfl9lcA¥Rl^g«7*--5"X-X (;fe>:^W> DD 
BJ(DNA Do-to, BoLnk of JoLpa.n)*fettRDP(Rifcosom 10 
OL I DoLtOLbo-Se P )- o J e o t ) ) lcS-:r < 111 C J; JSSSK t ? 2^-? 
?= ? . «3y. ^ R N At Ji"tit ? 7*7 Y - >: b Ttt . J!iLT<?)*lllJ^^t)1ttfr«m tLTl) 
Z . 

[00531 

SSt«aibilZ7-5>fY-tt. 1 88 )-RNAitfe^S;fett^o?-a5(9ie9iJcS-:fl) 
-7sai+t^C>;ff»*bU. ^(J)J;?5i7-7^Y-q)MJf^t)ttVbTtt, 5' - ACT 
TTCGATGGTAGGATAG-3' imn^ ^ ^ ) t)^ ^ ^ 1 7- y ^ Y - )i 5 ' -T 
GATCGTCTTCGATCCCCTA-3' (ffle9iJ§^2) ^A^^iZT'^'fY-V© 
MJf^t)tt. 3V<fc6fE9iJS^2>:5' -CTGAGAAACGGCTACCACAT-3 
' (E5iJ§^3)>:<?)iBlJf^ftti»fffliiftT3yv(K. Ma-kimu^-a. et ol 20 
I. (1794). J. Med. Microbiol.. 40. 858-3 
64) « :^ftmG>tkl&l5mf0^mfiZY»-7^1. Cftii<4)7*7'fY-ICJ;';, 

s^iEt^ifficticitg^^'Z 5a7 affitt© 1 8 s ^RNAt^8ytz^v^^-?9= 
^tiYaE9y«^i xz/Win^mcmt til -mmoy-'y 4 Y --^ 

PCRicfflii;^^^- ^0PCRMi|»tt»6 8 7 bP7*)Z. ^*iYiiE?y#^2?yJ;&f 
E5y§^3lC/TvtJ&SE9iJ»^^i^-aS<57'=7'rY-tPCRCffll)fe»^ICtt. ^<?) 
PCR 1*23 f3:)63600bP-?iP)3. 
[ 0 0 5 4 ] 

fflffit«aib#?7'7>fY->:b-?tt. 5' -GTGCCAGCAGCCGCGGTA- 30 
3' (E5y§^4)»'i«?7^7'rY-(TSut-uo SoLSotki. et a.1. 
(1976), PDA Joui^noLl of Plva,l"rina.ceuttooLl 8c 
iences & TecKnolo^y. 51. ■ 2 4 2 - 2 4 7 ) 5 ' - A C G 

TCATCCCCACCTTCCTC-3' (E9y§^5) ^K^lyy^l - (Kul 
Cken. et olI. (1987). FEMS MiGi-ofciolo^y L 
etters, 57, 1 9-24) Y (Omi^^tiit . ?yj:&fE9U§^4»>^^J^7-^ 
y( Y -Y 5 ' - AGGCCCGGGAACGTATTCAC-3' (Ie5y#^6) n ^> ^ 
Z7-7'fY-(Hu*lKui Given. et \ . ) Y o> Mii- ^t) ^ ^ H -7 ^ ') 
. *f!aH<?)*l^aiy5^Cftfflt-ZC>:2^-?9=I. Ctm<97'7^Y-E5ytt« '>55<>:tA 

U7-KDy:0X •XK:-y-$f*^X<9^-?1 00%-SbT3r';« ]K)677 fcP*;fett)^ 
876 b P Q ^ 68 )'RNAjtfe^Br;rtJi'ffinc-i;t^-??=^. ifflB^^iii 
ffl©7?7-K7'^'fY-'i:b7f*5' - AGAGTTTGATCCTGGCTCAG- 
3" (E9y#^7) (P. A. Eden et <x \ . . Int. J. Sxst 
BoLcteriol. 41. 324(1991); W. G. WeiStu 
^» et olI.. J. B0Lcte^■iOl.. 173. 697(1991) 
:3ifj;&p D. A. Relma.n et olI.. MoI. Mlol^obcol 
. . 6. 1801 (1992)) > 5' -TCAAAKGAATTGACGGGGG 
C-3" (E5iJ#^8) (JCttdTtfettdGt/Tvt. D. A- Relrmo-n et 50 
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C3lI., N. En?|. J. Med-. 327. 273(1992) 
i^u D. A. Relmo-n et a.1.. N. Entl. J. MecL. 

323. 1 573 (1 990) ) . 5' -GAGGAAGGTGGGGATGAC 
GT-3' (ie5iJ#^9) (Su^D. A. Relman et at., N. E 
n3-|. J. Meo6. , 323. 1573(1990) ;Sr^&fK. Cften 

et olI.. FEMS MicrottOl. Lett. 48, 19(19 
89) ) ^5y*^ffli^tl7?y'), Jiffi*^iilffl<9'JA-X7-7^Y-'>;UTtt5" -GGAC 
TACCAGGGTATCTAAT-3' (EJ'JS^IO) (Bu*lD. A. Relm 
o-n et oil.. N. E n I . J. Med... 3 2 7. 2 9 3 ( 1 9 
92): JjrJc&K. H. WilSon et olI. J. Clin. Mioi- 
Ofciol. 2 8. 1 9 4 2 ( 1 9 9 0 ) ) 5 ■ -GGTTACCTTGTTACG 
ACTT-3' (E9'J^f^11)(«l*SP.A. Eden et olI.. «I*IW 
G. WeiStur?- et a.1. ; » J; &f ^ ^l D . A. RelmoLn e 
toil.. Mol. Microtiol.. 6, 1801 (1992))syt>f 
ffl 1^ T I) I . 
[ 0 0 5 5 ] 

mm(!)m'^7'^ ^ ^ -m^Y . ihiqi es ^RNAJtfe^cffiSt-ztK^i 88 

/"RNAi6fe^E5yVO)ffl[alttt3:6 0%;i^TV^<> 7iffl5JPCRq)^#tM«t+ll3^i: 
h91 88 ^- RNAJt£^8li;rjfrJi-H7tl3 C Vttftll. ^fe, S® ©ffi IB7- 7 ^ Y - 

tfflu;)s.Sftr::3ifi)Te. ig«)spcR©*#t^iRr*ii*th<9i 88 rRNA^it 
fe^iSi;r»Ji'iirtL3cvtt*ii. PCR<4)^ftttS«*i::j;';}isift£rtL#?. 

[ 0 0 5 6 1 

*5!B3<9a4?»<i)*^ai:S3*IC?r IIT, P C RICd: ') Jitir ll*:D N ABt;i- ( P C R M ) 
tt> S^if C ?y I) T -MfiS iclllig r T II 2 :S C J; U > Hi t 3 C V I . PGR 

£«)0)if^iiiSVU-7f3:, ;fe>^^t3r. 7 IT U - J.T )l t^Y mul . PCRlitaiC 

*ift3^Slil7-D-7'tffll)3A'f7''jr'<-t?-=y3>7y-t2'f> *;fettPCR-EL I S 

A»sy©*«^ific?yiti^z:^ai<7)*^iH)£tjifflt:jc>;tfr-??=z. pcR-?Ji«rtL;feD 
NABF>r (pcRM«5) G> ^^mm^ Ti H Av - '7 y t - -s-mvi t z z )L ^2 ^ . la© 

[ 0 0 5 7 ] 

h^7')^^^-V3y7y'a^<i)^'^[2^. PCRjittt;te.tt^<?)-aJ©E9yc>4UT 
fflffl«)5:*'JDf3?5l/?rfh"V*^^liiq[«g«*Rill^»^SI«^7'D-7't«fflri.«l8{ 

. 7yi/^7'J7KX77^--tr, '\yi.;J + yy--trtb<tt'^-^-D-;y^9hvr--t?^J 
77 '?-^rsyci)B^lit«ll{>;UTfifflt2»eictt, PCRM?J5>:«IS7-n-7'>:t 
) VtSBrtt. o l)-?SS<95ge, ®3t*fett5e*SVt*tai t Z C V ICJ; ') . PGR 
[ 0 0 5 8 ] 

PCR-ELISAiSoa^, ? C ?. m^tDmc ^It ^ V Z > (DIG)-? 

:®!iO;fei§»tlR')ii*tt, olIfD IGlOittlt^lfttffllllEL I SAt4T«?C>: 
ICJ:'J, PCRjiit»t*taitICVt^-f3=I. 
[ 0 0 5 9 ] 

[ 0 0 6 0 ] 

IHT. SligfJCJ; 'J *fgBBt J: 'J :ftft«llC5iiBBt . 3t: fg tt C ^IH H li6 fliJ IC It £ r +1 
[ 0 0 6 1 ] 
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2 It. 20^^) u;fe. y^yif^Dztn^fx-r^. h y ■ r i v ^ y v y 
im) :(7^n7§^FALcoN2075tfflii;fe. m^^V'^urcmiitsi. nm 

m^ \Z^l)-7. 1 ht) (Fluka.)ttS<. 3?5'D7#^60035> SJ6^?J2~4lC3y 
UT. fc*$«Sl^(^*) Si, :&5'D7§^1 66-03545tfflL)fe. >fy7-DAy 
-;i.3^<fe6fX^/-;H3:, ^tlYfl,, ft3t*6Sl« (1*) S> 3?^n7#^1 6 6- 04 
836, ?ycf;C*tJ*$tSllSI(«l;)S. *^'D7§^057-00456tffll);fe. TE 
(PH8. 0) IC^UTtt. l5J5ffl1C«yilT. -yHS^yV-y («fe) S, J5'D7#^ 10 
31 6-90025. Ulifefiy 2~4 CftUT. Zy7|{>5/*-> («ll) :&^D7#^0 
057?Jtfflllfe. jaiSlCilUTtt.llSlfi'JllCJjrDT.JLfiO. 2um<i) jfiiSC 
f;i/K'>l'5Z («I5) :&^n7S#1 3 1 07-47-ACN) , llli6«'J2~4lCJifU 
T, JiaO. 2um<?) JaU (3(-;i. («) ^?9D7§^4803) , II^6^9J5IC3V 
t)T, JL^IO. 45umo) JiM (-i^^UhU-^X (tt) ^J^D^S^I 3 1 06-4 
7-ACN) , SJS^^JecJytlT. JL410. 45unn0 fiM (tt) S. 

H *9 U7^^\ 3 1 0 e-47-ACN) S.Z/K\\^ . 2umo) Jiffi (#-^1. («) 
§i.J^n7§^480 3).ll]66^J7IC?rl»-Z}L^i0. 2 2um(5) JiM(§'>i7K7( 
*^Dr@^ATSMTTD60)tffll);fe. 7 a h *} - 1R h *r - lh i^U 1 't^ 
-;i/h-|3;, 7HA>Ty7S5* («fe) ». 3?907#^KG8-47TF3y.fc&'7h-A> 20 

77'7>S, ;&^n7#¥GI-0457-05tffll)*.. $'J7Uy57 (i^^ y 
^>^yh■MMIifleX ■t2>-9--II'»3l ii)3VJ;C/7r7'^'-(Z^*:M 
FPP 7 9'7-^'-25Ctl!) tt, §'J;JJ7 (tt) 379D7#^MXPS2 

001 5, 1hiiJj>t~-h ^79O7§^Y-0705-2'?ffll);fe. 1.7 - ^ y 

7-7->;U-7, M Air T$U7rv7TZ5' - (5'J7i;7 (^*) Si. 3?^'D7§^AT 
AS PLRO 1 ) tffll). «!i[ffl}L-t^>7-'J>7 7'U-Kf*. ^')1i7 (^*) S!. J^O 
7#^ATAH EADO 1 tfflll*:. PCRf--Y;H^^ 77-MPtt. S$Iit (tt) 

S«TP3000tfflll, /KTD'fK^?^^^!*. 1 f S. 
0 (M) tfflllfe. SYBR GreenlCiaUTtt. flSS^J 1 5if <fc &f 5 IC 3iri) T . 8 Y 30 
BR G/"eenI(Xl0000) (S)ll£(tt)S.D-h"§^F05l3).^]S6 
^J2~43ifJ;6f6lC?yi)T, SYBR Gi"een (BMAttS, *^'D7§^505 1 

3 ) tffll);fe. 
C 0 0 6 2 ] 
SiSS^J 1 

(A) Stil^ti GP)S^$}gi& (Tf-'-^ili. '^;7-h->)Sf^JS« (B*S« 
( :&^'n7#¥397-00225) 28. 53-/jS*6?Xl I) 1 Omit* a 

ore. SGP)1H*:««ICJ>5/-5^-7;Hi'^;>X (MB^AI!BiiJf5imc3VitZ 
Sltt^lFO 1 5 9 4 a^k) © □ □ Z - HHt ««U , y T ^ > 7IC J; 'J H$t 40 
3iL«'tC*S5!ri+;fe. CQSait. t)a(g)25)t:-?1 8i^^««bfe. 
[ 0 0 6 3 ] 

(B) ^^t1 0*IC. GP)S<*J&it5t9m I ro«-)iU;fe. GP)S^*J&JI?t:8-aUfc 

Mi^e®i Y>f ^oc^y f-tfflDTBQie (A) -jiasu;^^)!! m I t^iiou-? 

ig^U. 1 OlS*!R)fitiSSU-fe.. fy7-tJ<«U. ;H«^|B|«ICbT. 10^ "■f&SSKS 

)Stiiit-?^^t«i'jjiufe. ;k.t. HBgcyicfiiiTtt. 1 o^~i 0^ "fSSK® 

t 0 0 6 4 ] 

(C) §12 2 5m I <?)->• -r^TlCDZ^yi/fa-re^^^iYtilC. '5=yISi?ti5l (J 
RHA'f?M^>fX>V-7:tt(JRH Btosoien&eS. lnc.)S)t3 50 
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%S#tZG)"eenJS«?(Gi"een+3%FB8) 150mltAft. 7 ^C. 

'JX>'?;i.(«li)S, :&^nr§^1 5240-07 6. :gl»afi:7KU>KY'fV> 
]00u.f/m\.'^zv'Jy 100Stt/rinl>7>7Kx'J'y>B O. 25uf 
/ml ) 1. 5m I t^fa-T-lC^iDU. ig^b;fe. ot)"?. stilE (B) -?iSSib;fel 

0^-1 o' °'fg#iRa)St^tLY*ii. 0 ti\ \ r^%mL . m^i k.. . %^mm 
©t^ft 'ncG p )S^$;*Sfl5 1 . 0 m I t^iD u t 0 1 . # r -f r □ > h o - u fe. 

[ 0 0 6 5 ] 

7Z/K-;i'h"IC<2yKL*.. o^'C, 50mlC'>?yf-tffll)TffiilE(C)-?iSSU;fe-9- 
>7'JI.50mlt77:?^HCAtl,-r-^-7'!ft3l Jau*..'ft3l jat^mcEloUSViSU 

[ 0 0 6 6 ] 

< ji 1 © > 7 > 

LP#SK)S(LP^!iR)Sry.f^'j (B*S*(**)S. 37^'D7#^397-0028 
l)2*/a«7K2l.«l^aS:7K'J'^7*K> 1t/I.U-7f> 0.79-/I, 
t'}V IVX- h 2> 0 20?/l. PH7. 0~7. 4)50tinlt77*VHC5iaiU. 

^ii-jiiSi^i 77*;i.<?)nist'>i>7u*.. I5i«<3)'j>xtfijiu2 

[ 0 0 6 7 ] 

>!Si3l a^. O-GvK? iSKtlR'J^U. 3 0 m I ©G P )fift*S«t Ail*. 5 0 m I 

ta:tiu MBitsjau, Ti)7*5a (25^) -?-Ba (i 5-201^^) . 

[ 0 0 6 8 ] 

<a{$ (7) niR > 

-B5fet&SUfe«$, C>-t2yh(CJ;'JGP)S«:tS«*^>4 JiffitSftBfisllCPItSU^.GP)! 

^^jgji5tjtJt\u(2ooo». io5-^),±)Stii*ncBi^tufe.a:iati. omiQ 

PBS (-) il5f)StT^7Dfa-7'IC#U^. Y'r7nfi-7"t4t:-? 

]|;t\b Cl 5000?> 1 O^-l) , ±5it»»ICl»SU^. 
[ 0 0 6 9 ] 

< P C R ffi0»S!0iHS> 

§Y^7Dfa-7'IC^S)S(100rDM f~'J7-HCI (PH7. 5). 30mM 
EDTA - 2N0L« 0. 5% (11/^1) SDS) tl OOuir-:.Ji;!lDU, 

^>=^a'x-i/3>u;fe. & Y^9nfa-7'c2. b M Q mm 13 u^m \ OOUl 

t^in, ii^b;fe<9tr, )X±-?6 05^^-<> + a'X--7 3>b;fe. ^Y'T^nfa-rt 
4t:-?3iJl!.\U (1 2000/-Pm. 5«-m) . ±)St«fUl)Y'f7Dfi-7'IU«U;fe. 

±)iviBii<4)'fy7-nA/-;i.t5iAiu. DNA©a:ja«jt»*.. =&Y^!7nfa-7't 

%Bb (1 5000^-Pm. 1 o«-^) . »»C±5Stl^tU;fe. ot)-?, ?9%x^'; 

-;i.o. 5mitJiiDu.)ieu;t©-^.4t:-?a>tvuT(i5ooo^Pm> 10^^ 

)±)StU«*L;fe. a;ig!{»C7 0%x5'y-;i.O. 5mlt)SiDU, iieu;feQ)-?< r^ 
ic4°C7a;l!.UY (1 5000i"Pm, 1 O^-l) ±;ltl^^b;fe. ^JSttit^-A--? 
<r;H-?e<$25«ttt;fe<?)-<r, 50ul©TE(PH8. 0)t^iOb. DNAt^lfU 

[ 0 0 7 0 ] 
<PC R> 

>5l!ivii^Sfi50u I to. 2m I ©PCRfa-T-IClBSU. )K±-?«»U;fe.. SBii^ 

)il<?)iliE)?t3:. 5ul<t) (1 OX) PCRiSai)S(T0Lq/K'J^7-i?9hflig.) . 4ul 
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l<?>SiSDNA. 0. 25ul<i)Ta,q7K';X7--l?(5U/ul) (S5li6(«fe)S, 
;&^'D7S#R0 0 1A) 3y<fc&je*6?X-?^Z. 7"=7^T->:UTtt, E5iJ#-^l3rJ:Z> 
E9y^^^2C>TvtiE5iJt*tZ2a07^^'rY-tffll)*:. aSDNAVUTtt« 
HJ^ffll <?><PCRfflti)¥IS<9iS§<>CSyi)TiHSrti;fc:&>vy • 7;n:-^?>z I F 

0 1 5 9 4 IttQ) D N A t ffl I) 'ifl. ^nmm-fmi)P^di.HT F'M^mtt. dLAT 
p. dTTP. <iCTP3yj;&fGLGTPtS2. 5mMS*-r^»)S-?iM. 

[ 0 0 7 1 ] 

PC'R-9--Y;H^'f97-MPIC=&PCRfa-7'tt2y ^U. or<9 7-D77A-?PC 
RtSBfeUfe. *^lifefi'JlC?iri)T, PCRtt, 95t:?5«>^'f>=<=a'^-V3>t, o 10 

5t:-?45*!>^. 5 5t:-?i ^mfi^z/i ztz^z^^^t 1 ■!*->f9;i/VUTCftt 

^. 

[ 0 0 7 2 ] 

<7 0 - x^^mm> 

mWlKv 7 7 - (1XTAE) t. or<?)J;?ICUTlSSU;fe. 9. 8 f CO h V X ■ HC 

1 (PH8. 0). 1. 4 8 3- © E D T A3ir J;&f 2 . 2 8 m I 9 P H t fflttJK 1 9 0 0 m 
IIC^lSU;fe.. 1 N © No-O H-f^Jfit P H 8 . 1 fC S U 9 f . r li C jSitfijK t JQ % 
T2000mlV:Ufe. 20 

[ 0 0 7 3 3 

Mti? CR&^ 5 0 u I CI ou I <4)D-7'<>5'Ay77 - (T-Dtyxy-ii/r;!.- 

0. 2 5% (il/^1) , 7'JilD-)ll5% (§1/^S) > jSMJK) tJD^Tii^ 
->(tt)Si<J^ar§^3l2-01 193)1. 2^/1XTAE lOOrml) 

\zn-r ^ y 7(j : i oov725«'l. laixUitillifeu^. 

[ 0 0 7 4 ] 
<? CRS.^<!>^&> 

100ml<?)1XTAElCSYBR G Ir & & r> 1 (X10000)t10uliD%.3S: 
ejfitiSSU^. ^a;*l!»«i<?)7irD- Xir;Ut3Sfe)SlC5g«U , BiRf-? 2 "^^©ir tt 30 
oil-?. 7 1trO-7.trM0\JW (A.= 254nm) tS^^U, TK^D'fKA^^tffl 

[ 0 0 7 5 ] 

PCRl?2!)<9*eQ8SS< 1 0^ O"' ft#5BSia5fi2A>iJ>vr - J^U 

f > X IFO 1 5 9 4 D N At^^ai^ life. J.!<.T0sC®fi"JClElt!<9 J; ? IC. 

1 O' -fg^SKaJS^Q^BIXtt 1 
[ 0 0 7 6 ] 
Sti5^?J 1 

SIS^Jlc^ffiiSQiaS (B) IC^rl)TsHSU;fe.^»:B)g + ©iffil!lt. ;jl.T©jIIRj*IC<fc 
'>III^U^. tsft-tr. iilei 0^-1 "iS^^Smiml tia90mmy-i'-t/ 40 
C^-aU^ (n = 2) . «-=yr-HC. ?f-K7l/-7"<S45t:iC<*ilOTUfe-9-7D- 
• 7' h- -t^lgSS?^ Jg (t 7- □-•7'K'!7lS«^ *§«?(»*) (B*S«(^)I^- *^'n 
r §^390-01 01 1) 32. 5?-/ja*6 7X 500nnl) t1 b m \ t ^ )^ I 1 . 

T25t:«i)'<> + i^-'5'W?tfifiL*.. tgft»ii4Blti3irJ;6f5aSiC. ?f?fli:rtl*.D 
□ z- S(ta?|-?s+llb;fe. 
[ 0 0 7 7 1 

1 0 Ig^piKffiJiSlcS*!!. I :(? • f ;& > 7 IFO 15 9 4® 

[ 0 0 7 8 3 50 
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nmm i 
<a)fi<?)is«> 

CA) HyVr-Jf^Xl-by-k IFO l 594a«i<9DDZ-Hit«IRU.-!^7' 

□ - • 7h-'5Ji»5^t§» (fftweiJi vioi«crFS) r:i«iu« 3ot:-?24i^^««ufe 

[ 0 0 7 9 ] 

CB) stS^tl 0*ic> GP)S<$tg«t9m GP5fi<$tS)t!?t«-3iU;fe 
SC!gt§<91^IC> Huifi (A) -?i&ftU;feDDZ-tT'^X3t;i.-7'2;i.-7'«-t«aU. 

1 cm I C^y K-?StS51UTl 0^g*!R)StiaSL;fe. ima;feii>fil m I t. GP 

)fi#*&«t«'aUfe8it«§<i)1*ICY>f5Dt^yhtffil)T»JDUTiieU, 1 O^IS 
[ 0 0 8 0 3 

CO Sl2£5ml<?)5/'t>7lfDz:&yUfi-7"1*lC. 18Gml<?)GPt&S5tA 

^1 5750-060) Jy<i;6f25Gut/mlo)7>7Rx'JV>B (■<>i:'KD5/*x> 
(tt) S> :59D7S^1 5290-01 8) t^n-^a900ult$iADU> iS^Ufe 

[ 0 0 8 1 3 

$'J7l/y7XC7y7-5'-teyhU. -5l)-?JLa0. 2umQ 3iKt^lUfe77 
*;i.t75^7-'?-C-C!yKU;fe. ^rc. 25m I C^yKtffiDTfluie (C) -?iSSb 

;feGPaH*JS*3 cm I ih i^if (B) -?alSU^1 0^ fgSSJaJSl . Cm I t^tiTti 
77^;UCAtlTjg^L< "iSiSI J&U;fe.. 10^~10*f&^^a}SlCoUT£ - n%.xz 
tSi^tffSofe. ^iRaflSQ t^ft 'J CG P )fi<*tg«! t 1 . Oml^iDU^t^t. 

[ 0 0 8 2 3 

< )ii<i)';>x> 

LPSSRJfi (I^Jtifi'Ji >:[Bl«icrFS) 50m I t77*;nc»inu, tu-j^SI Stz 
1 7 % h <!)n^ \ y-k\j iL . iBi«<4)';>xttHic2iBiiiS'Jigu*.. 

[ 0 0 8 3 3 

C>-t2yh-? UlStK'J^O. 2 5 m I ©G P5fift*S»t A^l^ 5 0 m I 
aJttC i!g®t5f«U. oll^tJa (25t:) -?20i^^. *gV7JSfttmSU;fe. 
[ 0 0 8 4 3 

<a<$ 0 [oiiR> 

Jg«(^, e>-t2yf-IC^';GP)SfttgJi?#'4 liKtlffifit)ICl5tSU;fe. GP)S^*tSjet 
S;t\U(1310^, lO«^^),±;St«l#lc^^b;fe. a^tl. OmicpPBSC 
-) ICl^b. S^)atT'f:7Dfa-7-C«U;fe. Y>f9Dfa-7"t4t:-?a;SU ( 
1 61 00», 1 0«^1) . ±3Stil»IClSj^iUfe. 
[ 0 0 8 5 3 

<PCRffl(9»Sci)iHSi> 

> SJgffl2©<ffii$<i)iaiR>IC3irl)-zlliRT4l;feffi<$t«fflt^a^K*« SBS^J'JIQXP 
CRffl(9»l!<<)IBS>>:[n]«ICfi«ofc. 
[ 0 0 8 6 3 

< P C R > 

PCRtt> HJg'PJl 0<PCRffl©flS!<5i@S>IC3ifllTlHSt*1.*:fiS!DNA<<)rtt»'J 
IC.I51igffl2<?)<PCRffl<5)flSC)PS>IC3irl)TiaSt*L*.»l!DNAt«fflt?l5» 
tt. l|]lil*i'JlJ?)<PCR>'X|Bl««?)*#-?ff«^.fe. 



(16) 



JP 200+ ZOO A 200+. 1.8 



[ 0 0 8 7 1 

7:(rn-XlS3*»>'XlB|«Cff«o;fe.. 
[ 0 0 8 8 ] 

< P C RS.^(()^&> 

1 oom I ©ixTAEicSYBR G/"eenti Ou \ mz. ^e^etalil^ufe. m 
-xy;ncuv (A.= 254nm) tllib, /K^D^fh-^^X^tfflUTl^Stffil^Ufe 10 
[ 0 0 8 7 ] 

p cRsa5©3ife<2)jas. lo^fs, i o ^ ^say i o ' f&*sjffl5fitm :o > 5/*^^ • 7 

;n:':l;>Z IFO l594®tt<i)DNAt^«airtL*.. 
[ 0 0 9 0 ] 
StSI^J 2 

IISg^J2©a)S<?)aSS (B) C3rll-ZiSSbfe*!Kffi)81^©il?8lt. i>J. T O) )R ^ ^ [0 J: 
t*Jt)^< miiei 0^-1 0*-fe*iiRa)SimltiIS90mm5/-r-UC 
^-aUfe (1 0^ 1 0^ ■fgJy.fcC^l 0^'fg*!Ra5gir^U-Zl3:n = 2. 1 0'' IS^IR 

-•7h-'5is«^j§« (fug^iji >:iBi«icrFS) ti 4m ir-o^-auT, u 

. »^2^H<bt2f-?»SUfe. «^i^B^bU^<?)-«?. *5/Y-UtffliLT2 5t:©'r 
>1=i'X-'5'W-?tS«U^. *S«*m4a«?)rJ:&f5B«^IC. F^ETrtLfeDDZ-Sti 

[ 0 0 9 1 ] 

;is<5iSiSM> 1 0^ fi. 1 0® iBfl^L^^ 0'' ^%w.mmic^mj^mfn3i. ^ti^n 

, 1 1 MS, 9. 5ffl?ifJ:C*2. 5ffl7if)o*.. 
[ 0 0 9 2 ] 

<mm(om'Si> ao 

(A) ■!/-y3>nT'('-t2Z-'t2Ucyx(SoLcc)iOLj"om>'oes ce)"evis 
iOLe) (7-><';*>'?'f7"*;i.fr-DU5V3>(Ame^-icoLn TxPe C 
ultui-e ColleGtion)lc3ifitISa#^ATCC 9763S*)<9d 
□ Z-Iffl t«]RU, -9-7'0--7'h-0iH»?^J6« (st«^Jl >:|51«IC<^S) ICMttU, 
3 2t:-?24i^^*fiftUfe. 

[ 0 0 9 3 ] 

(B) sllitl 0*IC, GP)S»tS«t9ln I ro3'3iU;fe. GP)g*J&itet3-aU;fe 

Msg^tc!)i*ic. Buis (A)-?^Sftu;fe□□z-tT•^x*;^-7•2;^-7•S't«ab. 
lOmlCXvK-JltlJiUTiO^^ilRJStigg^U^. imti;fe.S)fiimlt. CP 

U ^.StSit© 1 *ICT >f 5 □ C y h t ffl DT^Al U Yl^ U , 1 0 40 

t3si';jgufe. ;^T, i?s^#J3ic3yi)Ttti o''~i oMS#lRffi)St«ffiu^. 

[ 0 0 9 4] 

(C) Sl225m I o)=yi'>/Kzz;&;i.fa-7'i^ic> i 8oml c!)GPJS«tA 
tL> ri^ic- 50m?-/nn|(i)y>.?7'f-7>(^>i:'Kn=yx> ;&5'n7S 
^1 5750-060) fi^z/2boiif/n\\o)7ytKT'JvyB C ^ y t' h 0 y j. y 

^. ^??n7§^1 5290-0 1 8) t^tLY*L900u I t^A]U> IftU;^ 



[ 0 0 9 5 ] 



50 
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^i;7L/v5ZIC7^^7'^'-tt2yhL.Tl)-?JL^iO. Zum© jiKtJS«b;fe77 

4^;i.t7y7'^'-ici2yf-u;fe. ^rc. 25mlC'^;vl>traU7fiiE(C)7^»U 
^GP5fi{*Jg«30nnl3TfJ;6f(B)-?iSS<U*.1 O'^^&SSRajlll. Omlt^tLYti 

77*;ncAaTi^u> r-^TiiRsi Jiu^. io^~io^fSiR!iRa)fiic-3i)Tt, 

[iH$lC»fft^7«o;fe. 5i3V< «iKa)Sc)»tDVlCGP5fi#*S«?t1. Oml5SinU*.t 
[ 0 0 9 6 ] 

7K';y;i.'\-ha]^^)S ^^r^zti (B*SS (**) :&^n7#^3 9 5-0 1 56 
1 )» 1 0 0 m I tT'*>x-v 3 >-?7 7 ;?;i.c5$a]U . jatlc>;ic<fc 10 

V. 77*;Ki)W«t'>i>xu;fe. i5i«©}ftrFt?iic2Eiii';)Su. -sn-aoomi© 

[0097] 

qftsi ocvi-? iiffitS';«u. 8 0 m I ©G P )fi»*&iis t Aft^ 5 0 m I 

a)ItC iilit3f«U. -3 11-?^^ (251:) 720'^^. «>:7JSfttfli6U;fe. 
[ 0 0 9 8 ] 

<®«;0E!iR> 

(2000»> 10«^^) . ±)*tl&»ICSftSU;t. /^Jatl. Ofnl<9PB8 ( 20 

-) icsjsu. ssmtY'f^nfi-T'ic^ufe. T'f7nfi-7"t4r:-?a;Bu ( 

1 5ooo?< 1 oi^m) . ±mt»»rom^b )t. 

[0099] 

<PCRffl0»S(9ifflS> 

PCRfflo)tlSci)l3Sif3:, XIS^9Jl (?)<lffQ|5|iR>IC?yi)T(lJ3lttl;feH$t<)^\)t)'-IIC 
. SJ6^^J3(?)<aft<4)lliR>CJirllTlliRr*l*.SfttfiiffltIl5»t*. nt&m }<<)<? 
CRffl<9^S©iBS>>:|Bl«lCffao;fe.. 
[0100] 

< P C R > 

PCRIi, IIIS«'Jl<4)<PCRffl(9flS(i)iSS<>C3irilTiSSttL;fefllDNA<i)^^t)'J 30 
IC>Sli8 0'J3©<PCRffl<?)flS!<9i8S>IC3ifl)TSlSriL^$ii!DNAt«fflrZl3lJ)^ 
ft > II ISeiJ 1 ©< P C R > V |B| « (9 « ^ . 

[0101] 

<7 if Q - xmn.)twi> 

7ifn-xm^)twiti. nmm] Q<pcR>ic3^iiTiS'ir4ifePCR^it»©«^D';c 

[0102] 

< P C R M la 0 fe > 

1 0Oml<?)lXTAEIC8YBR Gl^eentl OU liD^, ^emtmSU*.. ^ 40 
-Z^7-;nuUV(A.= 254nm) tSgltU. 7K7D^K*-X7tffll)Ti:«t«i^U^ 
[01 03] 

PCRfil250)^e<9SSS, lO^fg. lO^fg. 10MS5VJ;&f10Mg^!Ka)S*^mf 
y^nY^i2X-i2l/f;/X ATCC 9763S^©DNA*»f*^air^l;fe. lONS 
^^ffi)S»^ft-?-yi7DY^-dX--t2Uf5/X ATCC 976 3ffi«fe<i)DNAft*^ai 

[0104] 

^i^^JS 50 
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';il^Ufe. rsft-tr. iilBI 0*'-1 O^^SSfi«S)fi1tnltlfi90mm5/r-HU 
«-5tU;fe(n=3). #5/Y-UC, i^-K^U-rS^SOClCft^UTUfef-rO-- 

T-K-^iig^^tijfi anmm} -^rra^crFS) ti 4m ir-:)*5ibT> stincm u> « 

[01 05] 

m^o)M^. 10" IS, 10^f&. 10^fgSrJ;6f10'''f&#«i;®)gca*tl.?S®Dit* 
.^tlT+l. 100fflJ-!iL±. 42. 3^1. 2. 8<B3ifd;6fO. Sllf^o*.. lO^fS* 10 

[01 06] 
SS6fi'J4 

<mm(i>m^> 

(A) Gp)fi^$}S^e (iiiiSfiyi >:iai«!c?^s) i otn i t*au;fe.. r> 
#^iFo 33022am) f^BS^J^j^c/ffi^tT-^ZTrvyu-T-wu-T-^ttjau. 

[0107] 

(B) Steit 5 G P JilftJSJet ? m I ro«-)t U G P aH*igjt5 1 «-3i U *.st 20 
«t<5 1 5m I C^y f-tfflUTSulE (A) ?i3SU^a)fi1 m I tMSAlUTil^ 

10lg*!R5fitiBSUfe. C'>?yht5^»U.>H»|fil«ICU-7, lO^^S^iRSSfit 
#^*-?^SKt«l';igUfe. J!tT. lllitifi!l4CJJllTtt«[l5 (A) -fiS»U^l)S(iS)fi 
)-loMS#liR®Sfit«fflU;fe. 
[0108] 

$i;7l/y7XlU7r7--5'-tt!yKU.Tl)-?JLifi0. 2umC!) jiKtll«b;t77 
?;i.t7^7-'?-C-t2yf-U;fe. ^riC, 25mlC^y^-tffll)TGP)g^$^§«8 0m 
l?y^C*(B)-?iSSL^ffi)S(iS)S) 1. Omlt^+iYn77^:yHcAiiTii^U, 

t-^Tftsi iau^. 1 0^ ~i 0^ is^^ffijeicoiiTt, iBi«ticj*<^tff«^^. s so 

Sr.#SRl)fi©»ft'JicGPJfifttS«t1. Oml^iOU;te<?)t. ;?:trx^7-D>l'n 

- ;u ^ u . 

[0109] 

lllf6fl'J4C3iru-?tt15i*!BJHt«fflU«»ofe<9-f. 77?;K9WSty>XU«#^fe 
[01 1 0 ] 

■a 31 a^. C>-t2yl--? iilitiR';;eu> 30ml<9GP)Stt*S«tAti;fe50ml 

aa:tc laistJf »L . o 1)7 2 7t:-? 2 0 i^s, ffiv: Ttsftti^stsu*.. 4o 

[01 1 1 ] 

, C> -t2 y h IC <fc V G P )S ^ Mfit IStelcU^^ U G P )S ^* Jg itS t 

fi;t'>U (1 31 0^, 1 0-»m) . ±)lt»»iciaJSb;fe. SCJStl. Omi ©PBS ( 
-) IClJiU, iJSflStT'f^Dfa-riC^U^. T>f^7Dfa-7*t4t:7a;tVU ( 
1 6 1 009^, 1 0«-^) . ±ltil»ICl5!tiUfe. 
[01 1 2 ] 

< P C Rffl©flS!©iHS> 

PCRffl<?)lll<?)i@»(3:. HSgfiiJl c)<H$0)E|iR>C?yi)TlBliRrtlfeB<$<9t\;ft';iC 

> l|]lig^J4<?)<a#Ci)|BliR>ICjyilTlliRTn;fe®^$t^ffitIl3:2Att, K^6^5'Jl <?)<P 50 
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[0113] 

< P C R > 

pcRtt> nm&n (9<pcRffl®fis<«)iiis>c^fUTii»rtifeasDNAo«:iD'; 

C,IIIS^J4<9<PCRffl©^S!<i)iSS>C?ifllTl)iS?-nfeliSDNAt«fflt?li» 
[01 14] 

<7:trD-xlft3aciiJ> 

, l|][ig«)4<?)<PCR>CSirl)TJi'Hr*L*:PCRS1»t«fflt2l5 2Att. HJS^JI <9< 10 

7i'D-:^mM)*»>'x[Bl«ticfi«o;fe. 

[0115] 
<PCRS4»<?)35e> 

lOOmlQiXTAEcSYBR G^eentl oulioJt,. ^ejfitiHSU*.. 1 
-Xi^;HCUV (A.= 254nnn) tSSliO, TK^n/fKi^^^tfflUT^StaiKUfe 
[01 1 6 ] 

pcR)t!e5Cijgie<i)«s«> iis. lois. ioHg3vj;(>ioMg#iKH)R»^7X'^;i/ 

^)lX-7^1f^X IFO 33022S«fe<9DNAt^*«iiirtlfe. 20 
[0117] 

"izi-z-.jx^ii^iix-y^ir^T. iFo i z o i imm^ %wmm(i>^iiL^&t 

30 Z - W i c f ^x) -?mt Q-fti^ < . DNAl7'^r\U;fe.t5Jt)f, 1f§, lOlS 
, 1 0 ^ ^Z/ ] 0^ •(S*RlRffi)S<9PCRra»l! (DNA) tttHiU i^mm) 
) U<?)¥I18U I tT'f^Ofi-T'lCAtl, TE7 2U I ^lig^UTI 0<$*IRb;fe. 
TEtJ^g^UT. C<?)fli!<?)26 0nm<?)'»*StUV5[^i9-*3tg|f i^y 9 7 y3 

i!§DUe40) tfflUTDSUfe. D NAltsKd/) ?^ttSSI^C^^5n-? 30 
ftV. fflitl#>!<>T<2)^IC^'JDNAltftaitICVZ^7?=2 (SlliBl^SywrA.f:J|| 
«'f7Xhl/'fTyh"JA1T«'^S«|i|!©|feie« 61~621« 1 995^. 
Ittfgff) . 
[01 1 8 ] 

2*iaDNA iuf/U I) = (260nm'»*S) XO. 05X#»5fg* 
[01 1 9 ] 

26Onm<9^*S(Z))iJS0iSS», ifS, lOfS, ioM§^fJ;6floM^#iKffi)Si::S 
tai7X^yi/=t';i.X-7$J'5'X IFO 33022® ^loJONAllS^^^lYtLO. 
1 uf . 0. 67u3^. 68. 3n^3ifJ;2#4. 25n?-?i?)o*..c<9C>:i^^.7Z 
^;U=t';i.X-7$*'^X IFO 33022ffi«i<?)DNAlt^4. 25n»if)4lt3r.|Q| 40 

[01 20] 

(D) siiy^ti^c, 8 c D )Sftts«? ( y c - > • ^? -tr ^ > • r -f 5/' I X K *&*JSJI5 
(B*S^S(m)S. ^J^'D 7 #^396-00991) 8. 5^/jaM7K 500nnl) 
1 Om I t«'3ib;fe. ore, asCD)IlfttS«?CA?;i,X • TTT-fyUZ (MH3SAf6B 
15?JtCSyitISa#^lF0 3 1 34) ©□□Z-HHt«SU. C"^?yT^>7C 

[0121] 50 . 
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(E) 8it®t10*IC. SCD)fiftJSfl9t9mirT«'31U;fe. SCDJSftJSJtSt^-a 
U^8iC«t<4)13f:C, Y^?DC'^?yhtfflllTllul5 (D) -?6@SU^l)fi1 tt\ I t^Al 
UT)I€fU. 1 0 fS*!R5fit IBS U fe. f yT^tJ^^U. J-Jk « |5I « tC U T , 1 0*1S#»; 

a)iittii*7«jRtiiS';iiu;te.. .inT. iiii6tW5ic3ifi)TR> 1 o^~i o*««»?a 

[01 22] 

(F) ^l225ml0->'-c>3CDZ3?;i.fa-7"8*^tlY^lC. ISOml^G/" 
een + 3%FB8tA4i, t^ic. ■5^>'5'Y^V> i ^ y ^: h 0 y ^ y SQ:^^ 
□ 5750-060) ?jfJ;&f7>5Kx'>ii/>B (ffi.Sj« r77>=t'^>J . 

C hny j^y S, :!79D7§^1 5290-01 8) t^tlYft50u?/tnl< 

0. 25u»/m I 0aSC«ZJ;TIC»iDU^. oU?, iilB (E) 7iH»b*:1 0^ 

~io*iS#»?B)St^4i,Yfl,i. omifT^inu. jieu*:. sair, ^^mm<ont) 
•;cscDantJft«i. omit»iDU*.t©t. :?trT-f7'D>f-n-;i.^u^. 

[01 23] 

<mm(D ii> 

tYZ/K-^l/h'C-tlyKUfe. ^^'IC^ 50rfllt."^yf-tffltlTiilS(F)?5SSU;fe 

V- yy II b 0 n\ \ t7 7 t iicAti. t'K-z^ii jfi t r li ic 2 ma is 

[01 24] 

< mWka)'Jy7.> 

LP%^m (.nmm: viPifiiiufFSt) 5om i t 7 ^ ^ )if::%mb . TD-jqR^i mti 

[0125] 

jaS.OCyh-? JiKt 51 'J « b . 3 0 m I © 8 C D t Ail*: 5 0 m 

I asttic ifliitsfjftu; ou735t:7-^ (i 2~i a^^) . ifi>;7tsfttiiiiig 

[01 26] 

<nt 0iaiR> 

-**&«ufe«. e> -c y h ic^ s c D jant aiifiaicisj* u ^. sc 

DJii«:ts*tajt\u (2000?-. 1 o-s-m) . ±)St»»icsftSufe. a;igti. om 

l©PB8 (-) CSJSU, SJSJfitY'f^nfa-rc^Ufe. Y>f!7Dfi-7't4 

t-?a)ii\u (1 5ooof> 1 o-s-m) . ±5iSt»»ici^sufc. 

[01 27] 

< P C Rffl^ai 0)iSS<!> 

S-Y-f^Dfa-r^^JSJSO. 5mlt> 1. bn\ \ l.y'\y I' )l7f 1- 7' C^b. 

4t:-?tJt\ufe (1 5000^, 1 os-m) . a;B<$. ±;itK^su. )tsatK';h>x 

-loots t'TE(lOmM f-';x-HCI(PH8.0),lnnM EDTA, 1 

. 0 % imm/^m) h'>ih>x-ioo) 5ouiic»5su*.. ^d?, *i^>7*;i/t 
1 oot:-?2o^^5«iau> 5X±ici^iufe. 

[01 28] 

< P C R > 

RB'^R'^mb 0 U I to. 2m I (DP CRf n-ri-zm^l . 7K±-?ft^fU;fe. 7-7'fY 

->:bTtt, mn^^ I]- fi ^zj^m^}^^ b £ TT^tmnt nt J im(D7'y ^ y -tmi) )i 

KfllX-7:rf)l7 IFO 3l34<i)DNAtffll)fe.SBii^)S<9ME)i(*,7-7 
>fY-#0. 5uM?yj;&f2. 0Ul<9lllDNAtffll)felJtM3cllli6#Jl©J&J®ii^)fi 

[01 2 ? ] 
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PCR-9--T>l/-!^'f97-MPCSPCRfa-7't{?y KU, T QT- 0 7 y L-f P C 

u-?94t:-?i«-^, 6 it:-?i«'^?!fj;c#7 2t:-?i«^iti-!^^5;i.>:uTctLt3 

-'J>7aSB. ®[iS<9^C<feUSMUfe7-7'f 7 - <?) tt njafi t # ^ IC U TlS^U ^. 
[01 30] 

IilePCRl%l5 0UllCl 0U\<Dn-T'(y7Kv7 7- -^iDZ-7m^[,P^. 

, Ctl^<4)t>7-iU1 5li I -^J^D-XtrH iJItrD-XS 2. 9?/1 XTAE 

100ml)Cn-T"-f>7U. 100V-?30«>^.^S;*»tlllifeUfe. 10 

[0131] 

< p c R s <i) as e > 

lOOmlOIXTAECSYBR G)"eenl (X1 0000)t10ulin^T5i 

^ejstiBSUfe. mn. mvi Ik CD 7 itr 0- 7. )it^Bmic^^b . B^m-^zt^m 

[01 32] 

pcRMt»o)^fe<i)iKS< 1 0^ -1 0^ %wmm t ^ 1 ■» K K f )\^ X ■ X7'f)\^x 

I FO 3 1 34QDNA^^*^ili?-fl,;t. IK.T(5)^«^B'J5CBEtl(ci)J;?C. 1 0^ fS. 1 
OMS. 3V<fc&el 0*1&#IRffi)SC§**llAf;i/X-7:7f;UXtt. ^itYa30ffl. 20 
4ffl3i(<fe&f0. 5ffl-?i?)o*.. 
[01 33] 
St^^J 5 

■^mmb (Dmmcom'Si (e) c?ru7ifflSu^#iRffi)S^cpaffiixt > ^ii t © jI 3* le 

';iJSL;fe. t^ti^ , ma ^ 0^ ~i fS«SR®)Sl m I tlS90mmVi'-UC 
«-)iUfe(n = 2) . ^-i-7i/-7'i$45t:i::(*^bTi);feSCD«^ 
Jg«(SCD«?^JSJt?(B*Sil(*)l^. ;5'?D7¥^396-00991) 8. Of 
/jS«?K 200ml) t1 5mlt*o*3lUT> S»icm *^t^iHttI*-?«ll 

ufe. ^^tifH^bufe^tr. *VY-utiyiUT3 5T::©'f>+i'\-9W7*§«ufc 

. JftStA ^ 4 B«3^ J;&f 5 B«^C. PSK ^ ft □ □ Z - IX t i sf )! U . • 30 
[01 34] 

mt.a)m^. lO^lg. lO^IS, lO^ft, 3y<i:&f10*iS*»J13fiCS*ftIAf;U 
X Zrf^l.X IFO 3134tt.^ftYil200 <B. 30IB. 4ffl?i(J;Z>0.5<H 

[01 35] 

< a )S (9 13 s > 

(D) -ya-h-C;^X • x;i.3/'y-t« (B^@^Af!B^i)f^^JTlC^ylt^Si^§^I FO 

1 3 275Stt) ©nDZ-lffltttlRb^ 8CD»^«» (sC^fiiJB^lBllljlCi^S) C 
MttU,32.5t:724it^tS«Ufe. 40 
[01 36] 

(E) mm^ ^ i*ic. scD5S<*jgie (^i^^jys^^iBi^ict^s) t9nn iro^)iu 
^. 8CD)S^^Jgit5t:3-ai;fe^^tci)i*n:. lulE (D) -?JgSU;feznz-tT'^X 
7KJI/-7'2;i/-7-^tJ5SU- 1 Dm I C'Hy h-?ffit^)SUfe. hn I t 

1 0^S#iB?)StlSS^U;fe. fy7-t5^^U, J-Xift|B]ti?CUT« 1 O' °1S^fi?RB)St#^ 

U fe. 

[01 37] 

(F) Sl225mlti)V-f>3CDZ:&^fa-7-6*^n^ftlC. iSOmlQSC 50 
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». ;&9D7S^1 5750-060) JirJ;6f25Ou3-/nnl07>7KT'J5/>B ('f 
>CKn5/-x> ;&^'nr#^152?0-0l8) t^4lTftl50ult5i 

^DU, jg^b^. -2ii?> BOie (E) -?issu;fei o'~i 0^ ° ^^w^m-i^ii^ii 

1. Omtro5iiiOU.iieb;fe.ft3y,*»;®)So)»^D';c8CD)fi<*J§«1. omi 

[01 383 

<i)Sci) ili> 

JL^iO. 45um<9 3iilt7<;i.^'-7K;i.r-IC<2yf-b. ol)-f7Wb5'-3v;i'r- 
tYZ7rv-;i.KC<3yKUfe. 0?*^. 50mie'\yl'tffil)-7«ile(F)-?iBSUfc 10 

■!^>7^;i.5omit77*;ncAti.t-<.-?'»3i lab*..*?! iatrmczioHi'JiS 

[01 39] 

< 3ilgt?)'J>X> 

LP^iRJS (SIfeffll V|5I«C1^S) 50m I t77;f:;nc»iDU, ^ii^qR?! 
c>:c^'j. 77*;Ki)WMtiJ>zu^. [Bi«<?)'j>xtrm::2i5i»';igu^. 

[0140] 

qa^l ja^«C>-dyh-? jaSit5('-l;eu«30ml<5SCD)Sftt&ilStA+i^50nn 

iaiitSJiU,-5l)-?35t:-?1?i%^.}fi>:^tgfttllI6Ufe. 20 

[01413 

jftta;t\U (1 3 1 0^. 1 0*^) > ±3fit»tMUliS*L;fe. JlSStl. Dm \ O ? B 
8 (-) ^/^)StY'f7Df2-7-|C^U;fe. ?'f7nfi-7t4t:-?aJt\ 

U (1 6 1 00^, 1 0^^) , ±5St»»ICKf*U^. 
[0142] 

< p CRm<!)^^Qm^> 

. llliB^5"J6<<)<lft<{)|BliR>cairllTiliRm^Bl^tfiEffltZlJ»lt. S^6^5"J5<?)<P 30 
CRffl©liS!©IBS>'i;|B|«CfiSo;fe.. 
[0143] 

< P C R > 

[0144] 

7^'D-XiaiaiiJ)t3:, 5 <9< P C R > C 3V il t Ji-H 7 *l ;fe P CR^!i2!l©l^t)';iC 

. HaBfliJe <5<P CR>C3ifUTJi'irftfeP CRUJJt^ffit ? fligfiUB^^X 40 

7*'D-Xia3»l!l>>;|Bl«ICff«^fe. 
[0145] 

< p c Riti(9^e> 

1 com I ©1XTAEICSYBR G)"eentl OuliotT)I^b< S^eiStllS^ 
U;t. mS)7Tc»«<973rD-X!r;utMS:6)SlC5S«U. W"? 2 af ^ » 1 f tt ;fe . o I) "? 

< 7^rn-xi^;ncuv (A.= 254nrin) tl«u, a;7n'ff-"*^7tffltiT^St 

[0146] 

PCR)t?iJ<Z)*e«5^S> 10^ fg. 10''fg^rd;&f10«fS*iKa5S»'4Va-Kt;^ 
7-i;i'5'y'--?'lFO l 8275atto)DNA^^^*ai7tl;fe. lO'^Sr^fc&flO' 50 
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ill r *l « t> o fe. 
[0147] 

umm 6 

Ul^Ufe. ■rst)^> BulEl 0^-1 0' °fg^p?R®)gimltl4i?0tinm=yf-U 
IC^^aU^ (n = 3) . :?t--h9l/-7'«5 0t:iC<^}fUTl);feSCD« 

-?tSftUfe. tSft^iJ 3 H«i3ir J;&f 5 B4$C, t ft ^ □ □ Z - Si t B «-? sf ill U . 10 
[01483 

1IS<?>8S«. lO^IS. 1o'lS?rJ:S*10* fS*!|RlifilC3* ft ? iffi&l* , ^ft^ft 

. ioofflij«.±. 34^i^ir<fc^#2. 7^H-?^)o^. io'ie3if«fe&io'°f&*«5S)iic 

lU7tt« □□Z-tt«^aitftft*^o*.. «?ir. [5I«Qfl«tt40ilSi'>liSUfi9o;feJff> 
[01 49] 

tmc- 0. 4 5 u m Q JLa««) Mm<i>^t)'} . zutnQ m^-^mDin^Q 

1l^tff«ofe»et,Va-h't:/-X-x;i.3/'/--9« IFO 13Z75Btt<?)DN 

[0150] 20 
IIB6fi'Jl~3. 5 « J;&f 8 « >i 6fC9tSlffll 1 ~ 8 , 5 JV <fe &f 6 <?) * J; 'K lilOOSS 

!&<9H$*^^fetftf#. *iis?»M2)frs*ftTi>?»s»c»»*o>jr. ffift9Sftt*tai 

[0151] 

igKOJLSCl U 7tt . USSfliJ e <!)1IS* J: 'J . JLfi 0. 2 u m ?y J; JL 0 . 4 5 u m 30 

o> jg HI <9 y 1? li <9 iiiit u T t . iiiQ^fe t «iai-f z c ^ «f«^;» o .fe. 

, -»«)lcSSl*jfflBJ; U e-!^ 7:^^X3= lie V » li . Hlfeflije <«)«S«tt5La 0 . 45u 

iSl t U t . Sl<9#4t«llB-? 3= I u >: t S^t 7 . 

[01 52] 

<n^(D m> 

M Air T5U7fi7T75'-i::M Air T;Dt2yf-TSAtSit5S:«)S3f(J-!^T, 
TSAJg)t5tSCD5S^JgJt5>;?Ft2) ol)-?8CD«^t&J8<?)§tfflit, 
C>-t!yhtfflllTSCD»^JSS5±ICMSU;fe.JLfiO. 2 2um(4) MKtiKtf^.-;) 
II7M Air T $ T X ^ - IceaiBJL-?- > 7"J > 77* U - h t -d y K U , g t U 40 

fe. orc^ l«*it»tSt'Vl*3ftI?Mi^E«(^ZD>BI0-e>^-. 2IIg«IWt 
)lC3rttZ$a200'>lyf';i't.M Air T$'J7lJ7TX^-tffll|-?*3IU;fe.. 

jiKttiS7omm<<)-9-'f7-iciioiiiru. sisjisaja® (i zit. 20^) u*. 
[01 53] 

"iSlBi . «8iiiffl}Li^ >7- 'J > 7 - s t u . e> -d y h -? as t ;e u . 5 0 

mlQSCD>ilfttSJI5(B2^:fiil(^l)S<> 275'D7S^396-0099l) 8. bf 
/mmiKb 0 0 rr\ I) tAft*.yiiSaffi5»Jf<?)D>T:^ (7VZh (tt) S. *5'n7# 
^75. 7922. 4148) IC 3ilitl«t,ol)730t:-?22i^^. ffi>:?t6t 50 
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[01 54] 

<a^*0i5iiR> 

) , ±)Stl?iHcP*^b;fe.. XtJStl. 0nnl<9PB8 (-) cHJfU. S^SJgtYY? 

□ fa-T-ir^ufe. Y^^nfi-rt^tr^fiAVb (i 5ooo?-« i o«-^) , ± 

[01 55] 

<PCRffl<i)¥iS!<9iflSi> 10 
#Y'f5Dfi-7"Ch'JK>X-1 OOtSt'TE (lllifefi'J5^|ql«CrF«) t1 00 

[01 56] 

< P C R > 

>&Evjge)S50U I to. 2m I C)BCRfa-7'ICi)ISU> 7K±-?<*^fU;fe. T'^'fY 
-VU7»« ffi?iJ#^43VJ;&fie9y#^5C5l-rE5iJt*t? 2S®7-^^Y-tfflll;fe 
. SIS D N A >: U T I* , Q< P C Rffl0^i!9iSS>C?yilTiiSm;fe 

DNAtfflUfe. >&Eii^)S<Z)fflS)itt > 0. 5 U M £5 E 5iJ § ^ 4 C >Tv t E JiJ t * t ? 7' =7 
^Y-, luM<?)Be5y§^5cmtBE5'Jt*tl7-=7'fY-. 0. 5ul«9T0Lq/K';^ 20 
(5U/U I ) 3irJ;&f2. Ou I <?)fllDNAtffll);fe.li»ttllli6e'Jl ©Si&S^ 

[01 57] 

PCRt-Y^H^^r^^-MPC^FCRfa-rtl^yKU. SS6«l59<PCR>'ir 
[Bl«t<?)7-n77ZA-?PCRtSli^U;t. 
[01 58] 

<7 a - 7.mnmw}> 

7ifo-xmn.>%mti.nmmb(o<?ck>cfii)-zmmtti)t?ckS.m<Dnt>')\c 
, ?ijs^j7 <?)<p CR>ic3*i)TJi'»ir*ifePCR*ii»tftfflt ? st^tt. nmm5<i>< 

Ji-D-XiaiifiO-^lBl^tCffSo*.. 30 
[01 59] 

< P C R it » <?) fe > 

1 00m I ©1 XTAEicSYBR G^eenti Ou \ inXi'S^b . aeifitlBS 
, J^D-imcUV (A. = 254nrT\) tSSI^U. TK^D'fHA^^t^DT^St 
[01 60] 

PCR^%IO)*eci)SS». ^>7'U>tAaYJgSU;fe*g}tet^'4 6 80 b PMilCA>h" 
;t^^tai7^i;fe. 553y. t KT t 4 7 U y h D - ll^n ^ Ky tS:^Si t tl ^ » o ^ . 6 80 
I) P tifjff C A > h- tff«jai r tl^C>: » , ie?"J#^43if^&fie5'JS^5 C/TvtBEJiJttt 40 

[01 61] 

it$$fl'J 1 

M Air T$'J;iK7xX5'-ICM Air T;^7t!yl-TSAJgil?3t«)S^Ci-!<T, 
TSAtg«!t8CD»^tSil5>;fi;t^) t12yKU< ^l)-?SCD«^t&Jeo>gtlBtt;fe 
ci)tr. iaJfflJL-!^>7-U>9"7-U-Kti2yhb. Stb;fe. IISS^?J7>;[h]«, «Sl 

4t!!itS€'^mt)ft^#3S^Ea; iXzuyB I oe>-5'-, ZPg^^MS) ic^ntzsg 

2O0'Jyf-;i/t>M Air T5'J7K7TZ^'-tfflUT%3lbfe.*fi,$a«i)'» 
3113:, lll)6fi"J7Vli(?|B|i^Cff«o*.. iaaaJL-y->7-U>77-l/-l't?hb. »^JS«C 

stb. 2 7T::9>f > + i tsftb^. ts«zAiiiB«^, 2a«i. 3B«i.4a 50 
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[01 62] 

m^o>^^> 1B«^. 2B«^> 3B8i. 4 B «?)r 7 B tftfeD □ Z -Stt < 

^tlYtl. O^H. 4<H, 6ffl. 8«3y.^&'8ffl7i?>o^. U^t^oT^it^^Jl©^®? 

tt.B»<?)«SZAij«[ii»t«ait?*-?ic'>«<'^t2BJ.n±*5-?»>?c>;i^«>»? 

[01 63] 

«t#zc>:tfr-??=l (©301^1) . HJgflyv^iSatffinZV. iftts iil 
±c«ar ft ^ fed;). iSJia^Sftt*:*;!?;?) , x7 - -y- >7- 7 - icSi t 

oT. 1 tt(?)»?^JS««it-?«[4«J©«lliitlf RFfgfiJ) ? . t >i IC, P C R-?«>lir tifeD 
NAllfr;r i? CRM. VI) <9J&SBE5'JtDNAV-'!7->-!^-7®Wr?C>:CJ;'J, SS© 

[01 64] 
[ fg 0 59) « ] 

TJy'K ^(9«liESSttSft10 0ffl/rinli!<.±-?if)ofei^. *f!aH<?)^»tffli)ftW. 
JSII 5 Om I ©■!^>7';i.tSQat3C>;»f-?9=. ^<9-9->7-;HCS*ft?«[*it»1 Mt*t 

ai-r?c:>:*»fqi«g?ip)3. *fe. uft*-?©iffl®-ss(9«aitt> v-yyiit aufe 

ja)it7~14BlJS«U, t&«)gtfr/15oTll5UC>rtg1g-??ISt3:55tV> 5f)i)S 
0) - W t V- y 7- )l Y t J P C R ^l>' ^ -) , litcatllTfJ. 7~1 4aiVl)?fil)ffl 
^Z^;?f^>:upFamtfi?)ofe. l^^c^UTra:, ^lttl'-2ai^Sii;Wfl-2mlS 

ft*;. «5^tJ!i«9*«fll^S;t;^^3t*-?ih 3 ;eit-?ft < . »tSliiiS«<?)^^tt<Z)1&T i) ? Pnlffi 

ftV 9)S#t iF«Cft]RU »J9 B <9¥«ilCtt«UaSt ^ 3 C>;i^-? 3= 3 fed/) ( 

2 4^1) . I^^IC«tL-?l) Z . 
[01 65] 

[01 66] 

*5gBfl9«[aii9fiiiii:5» t ffl n I V . t 3 7*7 ? - Q>«sic j; 'J . m^^<o^i& 
f&^»i^^tij^^i-7^<^^ttik,9i±^i!)f^^-7 9)i-»mm-7 9)it^tmmfi::Y 

*fe. P CR-^ii+ittLfeDNAir^r (PCRH.'&l) © aSiE5'J t D N A 5/ - 

hj, r^ic, ®atc!tf^fi?)ftie9yvA^7"jr-<7-ti^'jD'77i/;<ffKt7-7'rY 

[01 67] 

[ E 50 S 7 - T + X I- ] 



E 51J # ^ 1 

E 51J # ^ 2 

E 51J § ^ 3 

E 50 # ^ 4 



:ftffio)1 88 '>'7l?y-ZARNA5te^©«^illffl7*7-h'7'7'fY- 

S®©1 88 'J7Ky-Z:.RNA»fe^©«illffliJA-X7'7>f7- 

Sffi<?)1 88 '>lxKy-i.RNAfifi^0«iai«7«7-h-7-7'f7- 

SBS©! 68 i;afy-^RNAitfi^<i)«^aiffl7*7-h"7'7'fY- 
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m¥i^^6 ■■ 
mn^^i ■■ 

E 9y § ^ 9 : 

E 5y # ^ 1 0 
E 5y § ^ 1 1 

[01 68] 
[ E 5IJ ^ ] 



ffl®©1 68 'J7Ky-ZvRNAite^<9«iliffliJA-X7-7'fY- 
ffla<?)1 68 ';7Ky-ARNAitG^<?)«^/ilffl7a7-h"7-7'{Y- 
»a(9 1 6 8 ';/l?y-ARNA)tfe^<<)fll{ilffl7 *7-K7-7'f Y- 
mmo) ] 68 i;7Ky-/.RNA5tfe^(5*taiffl7»7-K7-7'fY- 
: IBffio) 1 6 8 'J7lcy-ARNAiftfe^©*«Mffl'>lA-X7-7'f Y- 
:SBl<?)ie8'>l3?y-ARNAafc^©«Mffl'JA-X7-7'rY- 
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(400) 9 
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